Results are means ± s.e.m.*p < 0.05. The wild-derived WSB/EiJ and PWD/PhJ strains were excluded from the analysis due to their natural jumping behavior (Fernandes et al., 2004; Philip et al., 2011) . GalCer and GalSo levels in mice injected daily with PBS (black bars) or with CBE (red bars) from P8-18. Values are means ± s.e.m., n=2 for analyses performed in duplicate. The insert shows the lack of correlation (r 2 ) between the lifespan of the mice and levels of GlcCer and GlcSph upon CBE injection. (Boison, 2015; Cunha, 2005) 
Dpp10
Regulates voltage-gated potassium channels
Autism, Alzheimer's disease, Dementia with Lewy Bodies (Chen et al., 2014; Marshall et al., 2008) 
Ctnnd2
Regulates levels of Glu receptors Autism and Cri du Chat syndrome (Medina et al., 2000; Silverman et al., 2007; Turner et al., 2015) 
Plekhf2
Endosomal fusion and autophagy (Matsuda-Lennikov et al., 2014; Pedersen et al., 2012) 
Fat4
Regulates planar cell polarity (Hippo pathway)
Van Maldergem syndrome (Cappello et al., 2013; Harvey et al., 2013) 
Tox3
Transcriptional coactivator of the p300/CBP-mediated transcription complex
Breast cancer (Jones et al., 2013) Table 3 ). In addition to genes discussed in the main text, a number of other genes were differentially expressed. Of these, some are of particular interest, such as Fat4, one of the genes identified in the GWAS, which is expressed at a lower basal level in the short-lived strains compared to the long-lived strains. The genes with differential expression in the CBE-treated mouse present a very strong immunological signature. Table 4 ).
Supplemental Experimental Procedures

Western blotting
Brain homogenates from mice treated with PBS or CBE ± memantine from days 8-30 were prepared . Blots were incubated with rabbit anti-RipK1 (1:1,000; Cell Signaling, Danvers, MA, USA ), mouse anti-PKR (1:1,000; Santa Cruz Biotechnology, Santa Cruz, CA, USA) or rat anti-Mac2 antibodies (1:1,1000; Cedarlane, Ontario, Canada ), followed by incubation with a horseradish peroxidase-conjugated secondary antibody (1:10,000; Jackson ImmunoResearch, West Grove, PA, USA). Antibodies were detected using the SuperSignal West Pico Chemiluminescent substrate (Thermo Scientific, Carlsbad, CA, USA).
Control human brains were from the University of Miami Brain and Tissue Bank for Developmental Disorders. Brains from Gaucher patients were obtained post-mortem with informed consent between 7 and 22 h after death (Pelled et al., 2005) . After removal, brains were frozen on dry ice. Homogenates were prepared as described and blots were incubated with a rabbit anti-NR2B antibody (1:1,000; Millipore, Billerica, MA, USA) and a mouse anti-GAPDH antibody (1:10,000; Chemicon, Temecula, CA, USA).
Sphingolipid analysis
Liquid chromatography electrospray ionization tandem mass spectrometry (LC-ESI-MS/MS) was performed using an ABI 4000 quadrupole-linear ion trap mass spectrometer . Sphingolipid internal standards were obtained from Avanti Polar Lipids (Alabaster, AL, USA). The standards used to reference the MS data for the quantitation were D-galactosyl-β1-1'-D-erythro-sphingosine and D-glucosyl-β1-1'-D-erythrosphingosine (Avanti Polar Lipids, Alabaster, AL, USA).
Gene arrays
C57BL/6JOlaHsd, C3H/HeJ, FVB/NJ and 129S1/SvImJ mice (3 per strain) were injected daily i.p. with 25 mg CBE/kg body weight or with PBS starting from postnatal day 8 for 10 days. Mice were sacrificed and their brains removed, placed on a Young Mouse Brain Slicer Matrix (BSMYS001-1, Zivic instruments, Pittsburgh, PA, USA) and cut into 1 mm coronal sections. The cerebral cortex was separated using a spatula, snap-frozen in liquid N 2 and stored at -80°C. Total RNA was isolated using the RNeasy mini kit (Qiagen GmbH, Hilden, Germany) according to manufacturer's instructions. RNA concentration and purity (A 260/280 ) were measured with a NanoDrop 2000UV-Vis spectrophotometer (NanoDrop Products, Wilmington, DE). RNA samples were processed for hybridization with a Mouse Gene 2.0 ST Array (Affymetrix, Santa Clara, CA) according to the manufacturer's protocol. The Venny tool http://bioinfogp.cnb.csic.es/tools/venny/ [Oliveros, J.C. (2007 [Oliveros, J.C. ( -2015 Venny. An interactive tool for comparing lists with Venn's diagrams. http://bioinfogp.cnb.csic.es/tools/venny/index.html] was used to identify common genes between groups, which were manually annotated. The subsequent list was analyzed for domains using Hmmsearch from the Hmmer package (Version 3.1b2, hmmer.org) and the PFAM-A hmm database (version 28). Results were filtered for hits with a score of <e -10 . Heatmaps were drawn using Partek Genomics Suite (version 6.6). Microarray data were deposited in the Gene Expression Omnibus (GEO) database, www.ncbi.nlm.nih.gov/geo (accession no GSE78757).
Real time PCR
A/J, C57BL/6JOlaHsd, FVB/NJ and NZW/LacJ mice were treated with CBE or PBS from postnatal day 8-18. Mice were sacrificed and cortex (n=3 per condition) was isolated as described above. Total RNA was isolated using the RNeasy mini kit (Qiagen GmbH, Hilden, Germany) according to manufacturer's instructions, which included DNase treatment and addition of β-mercaptoethanol. cDNA synthesis was performed using the Reverse-iT firststrand synthesis kit (Thermo Fisher Scientific, Surrey, UK) using random decamers. cDNA products were stored at −20°C. Quantitative polymerase chain reaction (qPCR) was performed using PerfeCTa SYBR Green FastMix (Quanta BioSciences, Gaithersburg, MD, USA) and an ABI Prism 7300 Sequence Detection System (Applied Biosystems, Foster City, CA, USA). The primer concentration was 13 nM in a reaction volume of 20 µl and cDNA equivalent to 2-20 ng of total RNA. Each reaction was performed in three biological replicates and four technical triplicates. The thermal cycling parameters were as follows: step 1, 95°C for 10 min; step 2, 95°C for 15 s, 60°C for 30 s and 68°C for 30 s.
Step 2 was repeated for 40 cycles and was followed by a dissociation step. Fold-change in mRNA levels was calculated using the comparative cycle threshold method using TATA box binding protein (TBP) for normalization. p values were calculated using a two-tailed, twoindependent sample Student's t-test. Primers sequences were as follows:
Tbp:
forward: 5′-TGCTGTTGGTGATTGTTGGT-3′ reverse: 5′-CTGGCTTGTGTGGGAAAGAT-3′
Grin2b:
forward: 5′-CGCCCAGATCCTCGATTTCA-3′ reverse: 5′-CTGGAAGAACATGGAGGACTCA-3′ 2610042L04Rik:
forward: 5′-TCTAGCAGACCCTCTTGTGC-3′ reverse: 5′-GGTGAGGAAACCACTCAGCC-3′
Motor behavior
Individual animals were placed on the hanging wire and if a mouse fell immediately after being placed, it was given a score of 0; a score of 0.5 was given if the mouse attempted to hold on to the wire; a score of 1 was given when the mouse held the hang wire for 10 sec; a score of 2 for holding the wire for >10 sec with both forepaws; a score of 3 is for holding the wire for >10 sec with 3-4 paws; a score of 4 for holding the wire with all four paws and the tail; a score of 5 for active running along the wire. The hang wire test was repeated 3 times for each mouse with a 1 min interval between each repetition.
